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#2002-2 2 1 723 

o 

[0 0 0 1 ] 
[0 0 0 2] 

, HiiiJ^IWl'feSIGBT (Insulated Gate Bi 
polar Transistor) , 2(i^P>t>M5:AMSi:, I 
GBT 1 £BmMlC^#$-tt&y- bft'lf&jty 7T 3 (Cft^U ^»3^&*7 

ffi^&A^-TSi:, I gbt l %M^J»ic38^s-ft*y- Mg^£/W 7 r 3 (c 

[0 0 0 3] 
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A -y77 3 It. fflffl n 2? y # 2 I G B T 1 & * - > 3 i±£ 4*- N 

a^bTIGBTloy-MCffiAtS. 
zl*UC<J:»J, IGBTltW->t>t5. 
[0 0 0 4] 

o 

A>y77 3tt, fflHrn^y* 2^f»IGBTl & # - 7 3 its >f- hffi^ 

b^LTIGBTl©^-M:ffi*t5. 
r*UC*y, IGBTltt^->t7f§ 0 
[0 0 0 5] 

Z13"e, I GB T 1 l*&-y*>-f2>}l. IGBTlOnl/^^tE^Tl 

GBT 1 (£>X^ >)/^iJE^f>It, I GBT 1 ©^->«JE+^-r^-- K 5 <D*y 

I GBT l<Dn 1st $ mffitf > I GB T 1 I/* #*JEt 

%1*<&»K -€-^l{C#oT ;#*— R5CD7V — KlJ±t)il< 

L£#oT, I'GBT 1 ©*>RBIBlcfJtc, ^t-K5©r;-K«ES: : E- 
dfLT^tWi, ^Jill TOMLt I GBT 1 iC^cm^A^tlfe^, 94 

[0 0 0 6] 

fit, nb***J5Efc*llin»6tt, *V>f- K5©7; - KWEfcKttU 

iCA^IGBTl (Dm^ZWiftZtctb. I GBT 1 Sif->t73*Sy- h 
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#2002-22 1723 

* 

[0 0 0 7] 

©^«v^ i gbt i \zmm~?z>m&* mmois^fj*- fs *&mzmM%m~$ 

I GBT 1 &§If5ii:^t^*^!!)^6lTOofc 0 
[0 0 0 8] 

.[0 0 0 9] 
[I£®£fl?&1-££#)(Z)^|£] 

[0010] 
[0011] 

4 ffJSE#2 0 0 3 - 3 0 3 9 2 3.9 



#2 002 — 221723 



[0012] 

«jE««m)e©«fl£ii»ca3i'r*ifr©ifta«Biffl«*», ^©mAM^^^ic^-rs 

[0013] 
[0014] 

[0 0 15] 

[0 0 16] 

H*e»*J, 0tCfcV>T, 1 1 (it^^Mf T'$>5 I GB T (Insula 
ted Gate Bipolar Transistor) ^5. fe^U 
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mi±MMm¥mfam*T*& o x t> & ^ a 

[0 0 17] . 
1 2 teft®fr<o*>m^*Atl'r I GB T 1 1 ZZ-yXyZ^Ztf- 
ht^^^y 77 1 3 fCffiTJU ^P^e>^-^JI^$:A*t-^a, IGBT11 

warns?** i 2A^ffi*$nfc^- h#g^tcufc*«oT i gbt i i zmm-t 

ZAVVT, 14aiit>^f-hm 1 5«If»^:ffotIGBT 
1 1 &*->t7St5«^, ^7fl^-(Z)AiJ{C#oT I GB T 1 1 *Z-y* 
7at5»^i I GBT 1 1 £#->*:7£-l±£|£S(Z)5gira^£@<-t£ 

[0 0 18] 

i 6 ttfflarn y*;^ 1 2 #*ttfre>:*:/fB*&A:fcL igbti 
i©^*-hag^ (IWHi*^) i:fc}75^- htffVg (ffiiar«ffi) *^>^-h 

>7°u> *nn& ((»»i«tttifa) , 1 7 y 7 y > *En& 1 6 1$?- v mm 

Vg©tftffi«a&W^**JHIH!#, I GBT 1 1 !C#t47ty7 7 1 3 (DffiTfVJI 
t It, I G B T 1 1 i>J|f iCSltS^f - Mffi V g Srtffi I, *<D>f- 

hmmv gtfmmm*m igbti licfettsMS^fs^&i^-rs^ 

- h«ffifcffilSB& (1War*tfeffi#«, Mt^#t) T*&£ 0 
[0019] 

^■nSB&Efe&y, HlCfcV^T, 1 1 a, 1 1 blil GBT, 2ia01ffltA 

M¥##Ut^tf>]^Ifr[in&, 22a, 22b \± IGBTI la, I J. b £3£M#[IC 
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#2002-221723 

[0 0 2 0] 

IGBT1 lbtt, H2tC^-T J:^tC, h-X^ y*|flf#JS|fr3;n 
, tfOFFT'$)5i:tS. 

IGBT1 laffl^-h-x^y^lBICtt, «*ffi^l»#* : f-©«»lil 

[0 0 2 1] 

I GBT11 atflE1%mzZ-y*ytZ>t. itt^«^2 3 *»f>SliM2 4 
SIoTIGBTl 1 aCS^tlSi 

I GBT 1 1 a*^->t7tSt, A$1I2 3 *^ e>ffi*S*lS««g^atWT 

K2 2 bfr ^SMi&lcM«»^*i<§>o 

I GBT 1 1 a 3i«fe#>f tf- K2 2 b^;H7X 
3*lT*iifcS$fc&3fiWT U f§#;ft# 2 4 tC8fctlS«Ste# I G B T 1 1 a tC«^$ 

[0 0 2 2] 

I GBT l l a<z>*yfflmtpizMWi#4#- K2 2 b jW&r e> <B 51 S ic <fc US 
Sfc-TSi:, I GBT 1 1 a<Z)H U?#-X* y # ff3tC 2 3 tlfc 

TgJCfcU, I GBT 1 1 atCli^t^Mt^Htl, 3 

ffi&fi^SjgU 3c7)SJ±£|!!ICtC;&£ <) d©^J»^<iK< £ I GBT 1 1 att 

^IcjgWTg&fts&fr e> r i: & 01$ LT^£ 0 
[0 0 2 3] 
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~?2>£^ IGBT1 l(7)^-h«J±Vg^±#5:i^U ^04*- hSJE V g # 
[0 0 2 4] 

[0 0 2 5] 

t5. 

r .© J: ^ ftJfiHH^JKTf, IGBTll^->*>tSt, IGBTI 1 GDn 

y-h-i^^lBIS2Vge (4*- h*JE V g icfg^-T 
S) T*«^*SHfn@^*T*±#1-So Z\(D£g. IGBT11C31/H-, 
x* y 4rWJctt^:*«:*£E^Watl3"n, ^o, *£fcSiffi#ijfe;riT^Sfc#>, r 

[0 0 2 6] 
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[0 0 2 7] 

mnu&v ? l 2tt, ^S;fr£*->*g^£A7J*t-5i:> IGBT1U 

Ay77 1 3tt, »»0i5^ 1 2^Pj I GBT 1 1 £ * - y 3 i±£ ¥ - 

mtfLl 4 a ZftLX I GBT 1 l(Dtf- StCffiiJtS. 
^.tltCj:^ IGBT1 liW->t>t^. 
[0 0 2 8] 

i»nj;*^12tt, ^gP^^^^JI^&A^-rS^, I GBT 1 IS: 
^->t7S-ft5^->MS:Af 77 1 3 (Cffi^Sc 
A'y7 7 1 Sit. timuVy? 1 2 I GBT 1 1 S^->t7at5y- 

1 5 I GBT 1 1 (D>f- MCfflTJ-TS. 5 <T> 

r*ltCj;»J, I GBT 1 HW->t7tS. 
[0 0 2 9] 

V g ^SULTt I GB T 1 1 0M^&ft»f5r £#T*£&V>„ 
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[0 0 3 0] 

kp*>> v>zfvy>fm®i 6 it. m 5 iztx-t £ e> ic mn^y?i2#M5 
hm&v gtfJty?- hm&izm"M?z>m(Di%Mx*2b<<). tit hjigbti 

£*u£<fc<, ^jra (sit o j; vw&mm. ttciz, mmt z &v%k<nmm 

[0 0 3 1 ] 

3i£f* Bnr&M'}', i g b t i i ©y- hsry-tcas**.*^- bm&y g 
mw.znz.zt. igbti lizistfzm&vft&zMfeLxmmm^zmmu 

[0 0 3 2] 

WPn^y ? 1 2tt, 4 s - h*i±^miaiS&l 7^<=>IISff#S:^tt£i:, A* 
^{C IGBTI 1 (Dmm*:W5±~?Z>fr&, IGBTI 1 %$-y*7£-&£ 

Avyy l 3 tt, iWHns;y ^ l 2fr*> I GBT l l 5:^->t7$tsy- 

[0 0 3 3] 

jswasii mm® 1 a»;77 1 3frbmm&<D?- hut&gi-tst, 

■ZCDtf- hm&KLt-tf^X IGBTI 1 £#->;t 7 MS#^SI"ett 



1 0 
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& £ u vm& zmz. £ its £ tui&raK > * * > * $ v ^iir 

[0034]. 

&±T*m # ft i e> z: (Dmmwm nz^n it. mm uvvv 12 awsp 

frb*ym^ZAlJLfeW.%kfrt). IGBTl l©^-MEVg^>-!f-h 

z-v-y^v yfm&i 6£|gtt, -y-^u >^tii{&i 6^-Mi±vg©tai 

IGBTl 1 £e>K#if£b£: 
®t% IGBT11©IJ±^^^T'%« ^^iCSI?:t^ltIGBTl 
1 ^ItS3W^t6f«^t^ 
[0 0 3 5] 

ft&, ^©HSgCO^l T'«, hmffi^ffitUi^l 7^M^##$:m*t-* 
ffl'MU *Jv V 1 2tfi I GBT 1 1 $r^->^-7$i±*>f- htg^£ffi;fr-r£ 

MSff-^&Stf IGBTl 1 £#->;*7£i±£J:e>&CbT%J:VA 0 

[0 0 3 6] 

Z.<DMM(D}&ni IJUny^y^ 1 2^g&7b^;r>Ji^£A;frL 

IGBTl 1 ©y- MffVg^^y- h«ffiiCMt--5iu(Dii§ 

nmuvv ^ 1 2^^^^yn^^K±htz.m.^^. igbtii© 

^m®S&l 7^^fU^in^>y ^ 1 2fcm^$tl-5MS^-^$:*^f{C-r-g>i:e){CL 
[0 0 3 7] 
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mm(D&n2. 

ere**;, micisvNT, mi tm-mwm-tLfcitmmBftZB-ta-emmz 

tfttS. fcfc, gg6£Ell &C£.#S y>fm&l 6Rtf¥- h«JE&ffi 

-V771 3tt^->^p{Cl GBT 1 c -feffl^-fSfRlflm 

»fc«:8MRU t7^:iGBTl 1 h t K4: STtRHH-T*. 
[0 0 3 8] 

JCISU N c h-MO S F ET 3 3 fctf^JSlC^ 3 MM®i&3 1 ^^ffiTJ 

h^©»ffiS:S«"rs>f 3 3 te^W?-* 3 2<7>ffi;frft 

tlCLfe#ott>t7tSNch-MOSFETT^5. 7c£U >f — # 
3 2©m*m-^lCbfe^oT^>^7-r§X>( r M 1%N c h- 

MOSFETT'&S^Itt&<, IfJiH h ^ > 2^* # £<Z>;*>f y 

[0 0 3 9] 

3 4, 3 5 1*1 GBT 1 10)4*- h«JEEVg &#ffiU *<0#JEE«E'& n 
I/-* 3 8{C#*.S#ffi&jfi, 3 6, 3 7liIflf«ffiVccS^LT, 

3 4-3 7tt^-htJ±Vg«iJ±Vc cffll/^HC^et, 4*- MtJEV 

It. m 6 Izmir £olz 2 mi}V>Mf%~e*j£^L, 3|^±®«feot feJ: 

3 8i±4*- Mj±vg©^j±tj±i:i$i&Mt^n>^-^, 3 9 am. 
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[0 04 0] 

^i/Jg^A^LT, I GB T 1 1 £ # ->:t>$-fr£;f- i: 

, h*ffivg©^maira©^ i J &B#Mt ncig^-r^a^ rat i-bi 

(DmmZJx&LTN c h— MOSFET3 3 ©4*- h {cm^l" <£>„ 
[0 04 1] 

rtlfCiU, Nch-MOSFET3 3CD^f-h©f^U^l/(l Ei 7 ^c^-r 
hm^*3:WZ>m(£>f%&'VlZL h"<JlX*&Z>fc#), N c h-MOS F E T 3 3 tt 
H©^- hfg^&SWfe^7»ttHl//<;i/iC*;Sfeft, Nc h— MOSFET3 

3 tetf >=ffiMlc&3 0 

[0 0 4 2] 

hSffi^mtllS&l 7©#ffiigjfi3 4, 3 5&, IGBT1 1 ffl^f- SHJEE 
VgMU -£©#J±«ffi£=i>A°l/-# 3 8{C^x., MI3 6, 3 7ti 

fc£U N c h-MO S F ET 3 3 libtj;^ IC, Hgt 1 ICM&BU© 

, * 0^ff«£E««N c h - MO S F E T 3 3 7?fiTtS. XtUCj: 

[0 0 4 3] 

13 m$E#2 0 0 3 - 3 0 3 9 2 3 9 



4#2 002-221723 



mWiZlt, N c h - MO S F E T 3 3 ^t>^itC^5f (C, h 

S» ? l 2tCffi^"TS a 

rtl^Ccfcy, mmu Vv9 1 2^±fH^©^^l h[sf^{CbT, IGBT1 

r<7)^©^2 #J?Jc<Z>MHfc3:JH<3£&<, I G B T 1 1 <DW 

z^m^m-^x^. m^pfrizmnittfiftiLT i gbt i l&ntsrii^t 

[0 0 4 4] 
[0 0 4 5 ] 

^3 4, 3 5 iz£&>f- bm)±v g<Dft}±m]±) i:> n ^^^if 4 o tfmmz n 

ny^y^-A o ■tfmm2ftX^te^m-£(D>f- h«J±;f&ffiff -^©mm, ig^ 

[0 0 4 6] 

M2<D£5 &/\-y7V yVm&X* I gbt l l a •tf#-yjfy?£ #4 

jc*^t°-^^iitis (mszmm) * zmzw-dx, ^-hmffivgicfemffi 

^c«JE^^- SftJEV gfcSfti-s^-£#&S 0 ZL(D-f— h«j±V gtfXbf-^ 



1 4 
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[0 0 4 7] 

mot, jefiM^ajcst-rfi^a^jBtisfett,' ^-Mffv g ©Miri5: 

[0 0 4 8] 

® 1 0 &r<Z)5§i3J!tf)m£tf>0Jffi4 (CJ:^«ijm^#^^©JIEl&iaS!&S:^i-^ 

4 3 &B#£llt 4 ^^HIt 1 ©$!fmcl$&U, N c h -MO S F E T 3 3 
M \Z f £ N A N D IS !& 7? & Z> . 
[0 0 4 9] 
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[0 0 5 0] 

^■$:A^LT, I GBT 1 1 £#->*>£i±3;f- h jf^e £ ffi^i*- £ 01 
ltc^-Tiotc, hSffiVgc«ffiTO<Z)«>l> £HMt 1 \zWtfeirz>fr&> 
> HSIt 1 -Hit 0©|$^JC^t-£Hra£tt>>f- h*i^£^LT;fr<bNA 

NDES&4 3 (cmij-r-s., 

>^HI!?&1 6tf)M@IH!&4 1 it. ®MU*JvV 1 2fre> I GB 

4 - nut o©i§ratcffi^t-^Hra^^^#LT^^m*-t^o 

[0051] " 

ommz&misTN an deism 3 (cm^^^o 

NAND0H4 3 te, _hfE<Z><£e>{CLT, MMM® 3 1 lk.T$4 W?— # 4 2^ 
<>>fg-5|£:^tt££:. 01 l lc^iTJ:e>lc. HM t 4 p>b#M t l (DMmizm »J , 
N c h-MO SFET3 3 £;f ^lUCi" 3 N c h-MO S F E T 3 

3 (Df - bizmjj-?z> 0 

[0 0 5 2] 

^*UCj;*J, Nch-MOSFET33(i, B#M t 4 £ I$M t 1 <Z>«3WfC|5& 
[0 0 5 3] 

& 3 (Dmmomm 4 -e 4 1 n s; y v 1 2 ^ e> 1 g b t 
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fc, _t8BHJ6©^J»3 ii|^«iic, #ffijgm3 5 i:»J{cn>7 J >-9-4 0 
[0 0 5 4] 

4 4 Jin^U-* 3 8<Offi*M#^3iJ£ISF»|3'l <©ffi*^#i:©»a«S:# 
[0 0 5 5] 

^JCS«"tS«fce>J5;jlJEE^rlS^Si3tS*iTV^S (013^) „ 
[0 0 5 6] 

AND OSS 4 4 fcfc, 3 8 tf)ffi;frfg# ZMMm® 3 1 ©ffiMf S: 

AijLtili^lto^^ Hi 3iz^k-t^^iz, JEftm<DM&, nyAV-Z 
3 8CDffiM#^HU^;i/[c«:S©ii, ^It l-£MMEli&3 i<Dffl:fc###L 

3 8 <Dffi^J##^H l^;WC&£tf)T% ANDEM&4 4 0ffiijWHH 
[0 0 5 7] 
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[0 0 5 8] 

W«JEV c c £:i£<&££|^{£ir-£ y K, 4 6 

#>f ;f- F4 5077 - fffiSgtf N c h-MO SFET3 3 CD F \s 

ittStl, X * y c h -MO SFET33© F > £ ftfc b ^ > ^ 

[0 0 5 9] 

mzmmz-D^xmm-t s„ 

>f- h*/±^mHIS& 1 7 -9->^U 16ffiNc h-MO S F E T 3 

mi±V c c.J:i£<f^i:^n7it-iJ±(5t©i()lffl^v N c h-MO 
SFET3 3tf*yfcm<£>fflmtplZtf- hmi£Y gtfmffln&V c ctf)U"<;WC 

[0 0 6 0] 
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Lfe^ot> N c h-MOS F ET 3 3 ^y^M^mm^it. ¥- h«J±V 
N c h -MO S FET 3 3 ttyW&K L&tftHtte £ & Vn<DT\ «Pn * 

mmm&3 1 ^mmmoymrmizh woioym^zN c h-Mo s f e t 3 3 
o f - hizmtitz* 

[0 0 6 1] 

5 0 alZmmuVy? 1 2^^ffi^r$tlS>?f- 
SPch-MOSFET, 50b IZfflmuPyZ 1 2 £ ffii; $ tl-S^- hfg^r 
iafe^ot^>t7t5Nch-MOSFETT*feS. fcfc'l, 50a, 50 
bMf t%MO S F E TT*&3£>g&&<, M/U£> M 9 h 9 > s;* 3? 
^ffiV^T^iV^ 5 l(W7^-hm 5 2ttN c h-MO S FET, 5 3tt 
4*- h«J±^m®5&l 7©m7Jf§#tCLfc^oTN c h-MO SFET52?:^ 

y*7-z^:z>jyA-z-z-&z> 0 

[0 0 6 2] 

htBEMiSSl 7^M^$:MUfc^(Z)^-7i&^(CoVNT^HB-t^o 

*j? 1 2frib<Df- hm^r (I GBT 1 1 £ # - !7 £it£>!f- hJg^r) tCb 
fe^otN c h-MO S F ET 5 0 b tfitytZ £«&HWCN c h-MO S F 

bMl4b, 5 1 (D»J^Hi£&6 0 
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[0 0 6 3] 

t7y-hSitt> *-7>f- hffil 4 b CD lE^lSfcJt^T 
[0 0 6 4] 

I GB T 1 1 |C-^t5;t»; 77 1 3 (DUMAH IT, I GB T 1 1 <D>f- t>» 
IGBTl 1 jcfe^S»flt©»5fe&»)e't*y- h««*ffiiaK («SP**fcffi# 
[0 0 6 5] 

±mMffi<D&Ml IGBTl li:^t«A977 1 30««i:LT, 

IGBTl 1 CD>f- hag^lCfcttS'T*- h*ffiV g fc^ffi-TSfctfUCOVNT^L 
IGBTl 1 (D?- btftf-lCffiftZtf- hnmi g fctfcffl^dfctCJ: l> 

[0 0 6 6] 

01 7ttiEfir^Jcfe - W-B*->*>i*©^- MJEVgM^- h I gtf>«£ 
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mmmzit. mi siz^ir^oiz^^~mmt>^<. v- Mffvga 

¥V^l3±UT*M«ffiV c c jCMt-<5o ^-hl^Igit l^fc # - ^itf- 
[0 0 6 7] 

1 6ici vw>ii!,mmtfm»iztifcfflm*. igbti i<d¥- b^izwttizf 
MWu*?y>? 1 2(cm^-r^ 0 

[0 0 6 8] 

i 2^nit o x^ym^^Kts-t^iL. nit ot-y-M^i gcD^ffi^a 

r©HWl8 iCj:tl^> ±mmtfc<D&n 1 filiate, IGBTI l©fE 

tf^v^ilr-e^, ^^^{c^^^ut iGBTii ^itsrt^f^ 

[0 0 6 9] 

mi 9 ^r©^0^©njg©^9 iz&zmjim^mftm^-nMMm&it^-rn 
fffl-e&y, miz&^T. mi o £m-ft^tem-£f~izmmm$-z^-?<DT*m 
W*mv&-?z>o ii 9ttHfi 8iz&tt%y-y7v y?m%i 6%.&>f- b 
mmtkftmv&i s^j^m^ltv^o mmmmmmm^i sm^bs 

£;ft£JISfS-^£^iUC-r£ANDlE!j&, 5 5\$ziyAV-# 3 8<Z)m;dff#tf) 
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tfcmZBM^&J 5 6 y^-Z 5 5©m^f-^il AND0S5&5 4 

(7) ffi#f?# £ tf>l&3i« £ £ A N D EM^tfe £ „ 
[0 0 7 0] 

t>>f-bMl4 a©/\'-y77l 3l©Sfflt ^ffgi3 4, 3 5{CJ;U 
#J±2*lTzi>Ab-# 3 8©A*bf> a tCA7J$tl> *y>f- hSttl 4 a © 
I GB T 1 HW<B«jEEli, ^ffiM3 6, 3 7 tC £ »J ft&HtlX 3 > A° # 3 

*-y*ymztf- bmffii gtftf- hSU 4 a zmnzt. ziynv-% 

3 8©AiJtf>a(Z)afi^A*fcf>b©«<£J:»;%j^<«:»J, rr>r\l/-# 3 8 
[0 0 7 1] 

nyrtv-zz 8©ffi*m#ii-r 5 5jcj:»;ifta^siE3ti, -f yrt 

-Z 5 5<Dffii3j8-^^ANDtlIS&5 6&CA;d£*l£o V > ^ U > ^Ultt 1 6 <7)« 
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